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Filtronic achieves first CaAs 
KS on 6” wafers from 
ex-silicon fab 
At the end of March, just over six months after buying the closed ex-Fujitsu DRAM silicon fab in Newton 
Aycliffe, north-east England, Filtronic Compound Semiconductors Ltd produced its first CaAs ICs. Many of 
the staff are ex-Fujitsu, and Filtronic is combining much of the previous equipment and manufacturing meth- 
ods from high-volume 6” silicon wafer processing together with the GaAs IC design expertise and materials 
technology from its plant in Santa Clara to establish the world’s largest CaAs pHEMT fab. Products will in- 
clude discretes and MMICs, for RF front-end modules in wireless base stations and cell-phone hand-sets. 
T he Newton Aycliffe fab was opened by Fujitsu for the manufacture of DRAM 
memory chips in mid-1991, just 18 
months after the beginning of con- 
struction, making it at the time the 
“fastest start-up ever”. However, 
during 1996 DRAM prices crashed. 
That, along with the Asian Financial 
Crisis at the end of 1997, forced 
Fujitsu to announce in September 
1998 that it was ceasing produc- 
tion at the fab. 
The closure was a blow for 
the region. It followed a similar 
announcement in July 1998 by 
another inward investor, 
Siemens, that they were closing 
their &l . 1 bn DRAM fab in North 
Tyneside, also in the north-east of 
England where attracting high- 
tech industry had been a priority. 
Much effort was put in to find a 
buyer via a UK Government 
sponsored task force and further 
funds were invested by Fujitsu to 
do so. 
The fab remained available as a 
going concern until February 
1999. Between March and May all 
production equipment was re- 
moved and by June all necessary 
refurbishment was completed. 
On September 1st 1999 the 
29,000 m2 facility and 43 hectare 
Newton Aycliffe site was acquired 
from Fujitsu Ltd by Filtronic Plc 
(based in Shipley, West Yorkshire) 
for &13.5m. In addition, Filtronic is 
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investing &35m in capital expendi- 
ture (including initial equipment 
purchase). From September, a core 
team of engineering specialists 
was assembled, most of whom 
were seconded to the Filtronic fa- 
cility in Santa Clara to gain addi- 
tional knowledge of GaAs process 
technology (see box). 
According to Filtronic’s project 
team member Matthew O’Keefe, 
about 60% of installed equipment 
is “good-quality used equipment”. 
Some - such as the steppers - are 
ex-Fujitsu and only a few years 
old, but cost just a fraction of the 
as-new price. Local storage of the 
ex-Fujitsu equipment was “conve- 
nient for the subsequent re-start 
of the facility”, according to team 
member Mike Clausen, as it was 
“useful to see that the equipment 
had been stored correctly”. Used 
equipment that was purchased in- 
cludes nitride deposition, dielec- 
tric etch and i-line Nikon 
photolithography steppers for 0.5 
urn design rules, with room for 
two more in the plans. Equipment 
bought specifically for GaAs 
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Figure 2. The cleanroom, pre-facilitisation. 
Figure 3. Wet etch area. 
processing includes lift-off and 
evaporation tools. 
So far, by the beginning of 
March, 80 staff had been em- 
ployed. Staffing will rise to 100 
by late summer, then ultimately 
500 (a Regional Selective 
Assistance grant of &lO,OOO per 
employee from the Government 
has been arranged with payment 
on an incremental basis). From a 
recruitment perspective, accord- 
ing to Dr. O’Keefe, Filtronic is 
“reaping the rewards of the past 
investment in semiconductor 
skills in the area”. Filtronic will 
continue with an ongoing re- 
cruitment program over the 
coming months to cover a range 
of disciplines. 
The first equipment was in- 
stalled in January 20OO.At the be- 
ginning of March,160 pieces of 
equipment were already on site, 
with a further 25-30 due over the 
next few months. GaAs wafers 
will be processed for standard 
pHEMT devices (designed in 
Shipley and Santa Clara). Rather 
than ion implantation, these het- 
erostructures require epitaxial de- 
position followed by Rapid 
Thermal Annealing (due to the 
temperature limit) to achieve shal- 
low electrical contacts. Currently, 
Filtronic is using wafers from a 
range of GaAs and epi-wafer sup- 
pliers. However, in August they 
will receive the first of two of the 
recently introduced E.P.1. MBE 
GEN2000 multi-wafer molecular 
beam epitaxy deposition systems 
which (due to their cluster tool 
design) take seven 6” wafers each. 
This will allow for in-house epi- 
wafer development. 
The MBE machines (which 
weigh in excess of lOTonnes each) 
will be installed into a dedicated 
area which has required reinforce- 
ment and is accessible from the 
main cleanroom through a parti- 
tion wallThe Fujitsu fab design in- 
cluded sections of external wall 
with removable side panels, large 
enough to allow entry of the ma- 
chines. 
The facility also has photolumi- 
nescence and x-ray inspection for 
wafer assurance, plus Hall effect, 
Current-Voltage and Surface Defect 
metrology. 
By the end of February, 
Filtronic had started its first 
wafers and by the end of March 
the first devices had been electri- 
cally tested. Production is now 
due to be ramped up, starting 
from a few hundred wafers per 
month in June. Full capacity of 
current equipment is planned at 
4000 wafers per month with tar- 
gets “depending on customer 
needs”. Packaging of ICs will ini- 
tially be done off-site. 
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Figure 4. Metrology section. 
According to Dr. O’Keefe, 
among the many advantages of 
such a large-scale facility is the abil- 
ity to combine the highquality 
specification and high-volume pro- 
duction of a silicon manufacturing 
l-3b (the cleanroom, for example, 
being run at Class 100) with GaAs 
technology, especially as the mar- 
ket for GaAs is growing rapidly 
Currently, the market uses about 
200m GaAs power amplilier de- 
vices per year, but in 2004 the mar- 
ket is forecast to be over 850m 
devices, predominantly for tele- 
corns handsets. 
“Converting from 4” wafers 
to 6” takes longer...it’s bet- 
ter to start with a new fab”, 
Mike Clausen 
With many GaAs fabs operating 
at capacity, some are now being 
converted from 4” wafers to 6” but, 
adds Clausen,“this takes longer.. .it’s 
better to start with a new fab”. 
Although the Eab will initially have 
just 40% of the cleanroom area 
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facilitised for the processing of 
50,000 wafers per year, it has capac- 
ity to manufacture 15O-180,000 
wafers per year. “While we are pro- 
cessing within an area of only 40%, 
it is our intent to expand beyond 
that”, says Clausen. “There are many 
customers interested in what we 
can offer.” More long-term, there is 
ample space for expansion onto the 
rest of the site. 
Initial plans have also evolved 
to include marketing/ sales, R&D 
and pilot production for new de- 
vices. In addition to manufactur- 
ing pHEMT devices, Filtronic’s 
technology roadmap includes en- 
hancement-mode pHEMTs and 
heterojunction bipolar transis- 
tors (HBTs), again to meet the 
rapid evolution in demand for 
GaAs ICs for mobile telecom 
applications. 
Conizact: 
Filtronic Compound 
Semiconductors Ltd, 
Heighington Lane Business Park, 
Newton Aycliffe, 
Co Durham, DL5 CJW, 
UK 
Tel: +44-1325-301111 
Fax: +441325~306955 
Profile: Filtronic plc 
Filtronic Components (Shipley, 
West Yorkshire, UK) was founded 
in 1977 by Executive Chairman 
Professor J David Rhodes CBE, 
FRS FREng, lately joined by 
Professor Chris Snowden with 
whom he shares the CEO posi- 
tion. The objective was: design 
and manufacture customised mi- 
crowave and RF components for 
the electronic warfare market. 
However, the technology has 
subsequently been applied to 
two main commercial markets - 
wireless telecoms and cable 
communications - by: 
?? Filtronic Comtek (UK) Ltd 
(formed 1990). 
?? Filtronic Cable Communications 
(formed 1996). 
In 1998 Filtronic acquired: 
?? Filtronic Sage Laboratories Inc 
(Natick, MA, USA): control com- 
ponents and multi-function ass 
emblies for electronic warfare. 
?? Filtronic LK-Products of Finland 
(from Nokia): helical filters and 
wireless infrastructure prod- 
ucts (in Kempele) and anten- 
nae and ceramic filters for 
cellular hand-sets (in Oulu). 
?? Filtronic Solid State of Santa 
Clara, CA, USA (from Litton 
Systems Inc): design and rnid- 
volume manufacture (includ- 
ing foundry) at its 5520m2 
facility of GaAs and InP mi- 
crowave and millimetre-wave 
pHEMTs and multi-function as- 
semblies for both military 
(radar and electronic warfare) 
and commercial markets. 
?? September 1999, purchase of 
Fujitsu Facility for Filtronic 
Compound Semiconductors 
Ltd (for very high volume 
GaAs production). 
?? February 2000, formation of 
Broadband Access Division. 
In October 1994 Filtronic float- 
ed on the London Stock Exchange 
with a market capitalisation of 
E44m (currently in excess of 
Elbn). 
